Structural analysis and chemical depolymerization of the capsular polysaccharide of Streptococcus pneumoniae type 1.
NMR spectroscopy can be used to characterize bacterial polysaccharides such as that of Streptococcus pneumoniae type 1 which is a component of the 23-valent pneumococcal vaccine in clinical use. This particular polysaccharide gives NMR spectra with wide lines apparently due to restricted molecular mobility and chain flexibility which leads to rapid dipolar T(2) relaxation limiting the possibility of detailed spectral analysis. Removal of O-acetyl groups found on approximately two thirds of the repeating subunits of pneumococcal type 1 capsule leads to narrower NMR lines facilitating a complete assignment of the 1H and 13C NMR spectra. Degradation of the polysaccharide by periodate oxidation followed by base treatment leads to an oligosaccharide fragment of approximately three repeating trisaccharide units. This oligosaccharide has narrow NMR lines and 1H and 13C assignments very similar to those of the O-deacetylated polysaccharide. In the native polysaccharide, O-acetyl groups are located on the 2- and 3-positions of the 4-linked galacturonic acid residue providing protection against periodate oxidation. Analysis of NOESY spectra combined with molecular modeling of the oligosaccharide shows that flexibility occurs in certain of the saccharide linkages.